Effect of ribavirin on the frequency of RNase L cleavage sites within the hepatitis C viral genome.
The mechanisms of synergy in antiviral activity of interferon-alpha and ribavirin in treating chronic hepatitis C virus (HCV) infection are still unknown. Interferon-alpha indirectly induces cleavage of viral RNA by RNase L at UU/UA dinucleotides. There is evidence that HCV genomes with a higher number of UU/UA dinucleotides are more sensitive to interferon-alpha. As a guanosine analogue, ribavirin exerts a mutagenic effect promoting G-to-A and C-to-U transitions. This study investigates whether ribavirin-induced mutagenesis causes a higher frequency of UU/UA dinucleotides in the viral progeny sequences. Increased mutational frequencies in favour of G-to-A and C-to-U transitions during ribavirin treatment was reported by Hofmann et al. (Gastroenterology 2007;132:921-930). Overall, 937 nucleotide sequences from that publication were reanalysed for RNase L cleavage sites. These included HCV NS3 quasispecies from three patients with ribavirin monotherapy and NS5B quasispecies from patients who received ribavirin alone (n = 7) or in combination with interferon-alpha (n = 7) at baseline and during treatment; NS5B quasispecies from a subgenomic HCV replicon system after 24, 48 and 72 h of cultivation with or without ribavirin or with levovirin. For NS3 quasispecies during ribavirin monotherapy and NS5B quasispecies from patients who received ribavirin alone or in combination with interferon-alpha, analysis of RNase L cleavage sites did not reveal changes during treatment or differences between treatment regimes. Similarly, RNaseL cleavage sites from NS5B quasispecies of the HCV replicon did not differ significantly between time points or treatments. In conclusion, Ribavirin-induced mutagenesis did not increase RNase L cleavage sites (UU/UA dinucleotides) within the HCV NS3 or NS5B encoding regions.